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Propositions 
Belonging to the thesis 
“Quantitative Super-Resolution Microscopy” 
I. The past nine years of single molecule localization microscopy have 
provided only few new insights on biology. Adding quantitative analysis 
to the underlying localization data provides us with a better 
understanding of the cellular world.  
Chapter 2-5 of this thesis 
II. In 3D particle image correlation spectroscopy a correction of fraction 
sizes due to the limited depth-of-field must be used to provide detailed 
insight into the diffusive properties of multiple fractions. 
Chapter 3 of this thesis 
III. A line profile in a super-resolution image is unreliable and depends 
mostly on the sampling density of the structure and the chosen pixel 
size. 
Chapter 4 of this thesis 
IV. Second-order spatial analysis of single molecule localization data can be 
performed faster and more accurate by directly analyzing distances. A 
fast Fourier transform on binned image data needlessly introduces 
rounding errors and computational complexity. 
Chapter 5 of this thesis 
V. Annibale et al. should have taken into account the oxygen 
concentration in a cellular environment in the interpretation of the 
long-lived dark state of mEos2. 
P.Annibale et al. “Photoactivatable Fluorescent Protein mEos2 Displays 
Repeated Photoactivation after a Long-Lived Dark State in the Red 
Photoconverted Form” Journal of Physical Chemistry Letters, pp 1506–
1510 (2010) 
VI. Magenau et al. show a clear difference in clustering of mEos2 and PS-
CFP2 when confined to a membrane, an effect they associate to the 
dimerization of mEos2 at high concentrations. Clustering has been 
shown at concentrations > 0.3 µM by analysis of 3D rotational 
diffusion. A similar fluorescence polarization measurement in a 2D 
diffusion environment should be performed to give a quantitative 
understanding of membrane clustering induced by mEos2. 
A.Magenau et al. “Discreet and distinct clustering of five model membrane 
proteins revealed by single molecule localization microscopy” Molecular 
Membrane Biology, pp 11–18 (2015) 
VII. Lattice light-sheet microscopy provides high spatial resolution (230 nm 
lateral, 370 nm axial), high temporal resolution (1000 Hz), and low 
photo toxicity. Axial scanning combined with 3D single molecule 
imaging using a cylindrical lens would allow fast high resolution 
imaging of large volumes. 
Chen et al. “Lattice light-sheet microscopy: Imaging molecules to embryos at high 
spatiotemporal resolution” Science, pp 439 (2014) 
VIII. Schmick et al. have brought attention to the effects of membrane 
binding and membrane shape on the signaling properties of proteins 
such as Ras and Raf. This property based on geometry and physics 
plays a major role in signaling pathways. 
Schmick et al. “The Interdependence of Membrane Shape and Cellular Signal 
Processing” Cell, pp 1132–1138 (2014) 
IX. The liberalization of healthcare in the nineties presumed a critical 
healthcare consumer. However, in reality the consumer often blindly 
follows the healthcare professional.  The solution to shift the role of 
critical healthcare consumer to private health-insurance companies will 
prove to be a mistake.  
Rolf Harkes, 
Leiden, 27 September 2015 
